Modulation of ovalbumin-induced airway inflammation and hyperreactivity by tolerogenic APC.
Allergic asthma is mediated in part by unregulated Th2 inflammation in response to an allergen. Induction of peripheral tolerance by inoculation of Ags into the anterior chamber of the eye (ocular tolerance) before sensitization blocks Th2 responses. Thus, we proposed that induction of ocular tolerance to the allergen might modulate an ongoing allergen-induced Th2 pathogenesis in the lung. We initiated ocular tolerance in previously immunized mice in a classic mouse model of OVA-induced pulmonary allergic inflammation. In the model of ocular tolerance, the need for inoculation of Ag into the anterior chamber can be bypassed by i.v. inoculation of in vitro-generated tolerogenic (TGF-beta2-treated, Ag-pulsed) APC (tol-APC). We observed that with i.v. inoculation, such tolerogenic APC, but not control APC, reduced eosinophil and lymphocyte pulmonary infiltration in experimental mice. Similarly, production of Th2 cytokines (IL-4, -5, and -13), but not IFN-gamma, was reduced. Importantly, airway hyperresponsiveness and mucus production were significantly reduced after treatment with the tol-APC. We also show that in vitro suppression of IL-13 production from OVA-sensitized effector T cells was mediated by CD8+, not CD4+, T regulatory cells. Thus, i.v. inoculation of the tol-APC induced peripheral tolerance that suppressed Th2-mediated pathogenesis in the lungs of presensitized mice. The ability of the tol-APC to induce peripheral tolerance and suppress existing Th2 immune inflammation may lead to novel therapies for pulmonary allergic inflammation and its related pathology.